Therefore, the aims of this study were to: compare total body fat percentage (TBF%) assessed using the corresponding value assessed using the 3C model (22·2 ± 5·7% and 25·1 ± 5·5%, respectively; P < 32 0·001). No statistically significant difference was observed between TBF% assessed using Wells et 33 al.'s FFM density values and the 3C model (24·9 ± 5·5% and 25·1 ± 5·5%, respectively; P = 0·614).
34
The Bland and Altman plots for TBF% using both Lohman Childhood overweight and obesity is a serious public health issue globally (1) . In 2015, it was estimated 43 that approximately 107·7 million children between the ages of 2 and 19 years were obese (2) . This is a 44 serious concern as childhood overweight and obesity often track into adulthood which can lead to 45 various physical and psychological issues (3) . Body mass index (BMI) is the most common way to 46 categorize children into weight status categories; however, BMI is a simple measure of weight status as 47 it cannot distinguish between fat mass and fat free mass (FFM) (4) . A recent study in 4·5 year old 48 children found that BMI was strongly correlated with both the fat mass index and fat free mass index (5) , 49 indicating that discretion must be used when interpreting BMI values in young children. Therefore, it is 50 important to assess body composition in young children whenever possible.
52
The criterion measures for assessing body composition are the three and four component models; 53 however, they are not able to be used in large studies because they rely on measures of body density,
54
FFM hydration, and mineralization (the 4 component model only) (6) . Therefore, air displacement 55 plethysmography (ADP) is a promising alternative and it became available for use in the pre-school age 56 group after the development of the Paediatric Option for BodPod in 2011. ADP is considered a two 57 component model as it separates the body into fat mass and FFM using appropriate density values for 58 fat mass and FFM. The density value for fat mass is considered to be stable throughout the lifespan; 59 whereas the density value of FFM varies through life, with it being the highest in infants and 60 decreasing as we age (7) . Fields et al. (8) This study was conducted as a nested validation within the MINISTOP trial and details of this 83 validation have been described previously (12, 13) . When the child and their parent(s) returned to the 84 second and final follow-up parents were asked if they would be willing to participate in this nested 85 validation study to assess dietary intake (12) , body composition (13) , and physical activity (14) . The parents
86
were asked sequentially and recruitment was ended when consent for 40 children was obtained As previously described (15, 11) weight (kg) and height (cm) were measured to the nearest gram and 100 0·1cm, respectively. BMI was then calculated as weight (kg) divided by height (m) squared. Body into TBF% using the sex and age constants for the density of FFM provided by Lohman (9) and Wells et 104 al.
.
106
The criterion reference model used in this validation was the 3C model (16) and fat mass was calculated 107 using the following equation: Fat mass (kg) = [(2·220 x body volume) -(0·764 x total body water)] -
108
(1·465 x body weight). TBF% was then calculated as fat mass (kg) divided by body weight (kg) 109 multiplied by 100. Body volume was obtained using ADP as described previously (17) . : r = 0·056, P = 0·733 and Wells et al.
: r = -155 0·006, P = 0·970). The plots had wide limits of agreement; however, the limits of agreement using The major strength of this study is the use of 3C model as a reference model as it is considered a 206 criterion method (6) . It could be argued that the four component model would be even better as it 207 separates "dry" FFM into proteins and minerals (6) ; however, it has been found that bone mineral 208 contributions to the model are relatively minor (16) . Indeed, the 3C model yielded similar body . Furthermore, other strengths are that this study had a narrow age range
211
(which is good due to the age-dependent variation in FFM density) and covered a wide range of body ; however, we find it unlikely that this has influenced the results 221 since they were similar in regards to weight status (25) . Finally, the participating children were similar to 222 the general Swedish population in regards to weight and height (26) .
224
In conclusion, this study shows that ADP is: y = 3·42 + 0·02x (r = 0·056, P = 0·733) and in (b) y = 0·12 -2·59^-3x (r = -0·006, P = 0·970). 
